REP-2, a Rab escort protein encoded by the choroideremia-like gene.
Rab escort proteins (REPs) bind to newly synthesized Rab proteins and remain bound during and after the attachment of a geranylgeranyl (GG) group by the catalytic component of the Rab GG transferase. Transfer of the GG group is absolutely dependent on the participation of a REP. REP-1, the first characterized REP, is produced by a gene on the X chromosome that is defective in patients with choroideremia, a form of retinal degeneration. Cremers et al. (Cremers, F.P.M., Molloy, C. M., van de Pol, D. J. R., van den Hurk, J. A. J. M., Bach, I., Geurts van Kessel, A. H. M., and Ropers, H.-H. (1992) Hum. Mol. Genet. 1, 71-75) isolated a related gene, designated choroideremia-like, which encodes a protein that closely resembles REP-1. In the current studies, we produced REP-1 and REP-2 by recombinant DNA methods and showed that both proteins were approximately equal in facilitating the attachment of GG groups to several Rab proteins, including Rab1A, Rab5A, and Rab6. However, REP-2 was only 25% as active as REP-1 in supporting GG attachment to Rab3A and Rab3D. The low activity toward Rab3A was increased to that of Rab1A when the COOH-terminal 12 amino acids of Rab3A were replaced with the corresponding residues of Rab1A. We suggest that REP-2 substitutes for the absent function of REP-1 in nonretinal cells of patients with choroideremia, thus preventing cellular dysfunction throughout the body. In the retina, REP-2 may be only partially effective, leading eventually to retinal degeneration and blindness.